Homogeneous Ca2+ stores in rat adrenal chromaffin cells.
The localization and function of Ca(2+) stores in isolated chromaffin cells of rat adrenal medulla were investigated using confocal laser microscopy and amperometry. Binding sites for BODIPY-inositol 1,4,5-trisphosphate (IP(3)), -ryanodine (Ry), and -thapsigargin (Thap) were both perinuclear and at the cell periphery. The endoplasmic reticulum (ER), which was identified by ER Tracker dye, took up fluorescent Ry and IP(3), and the majority of BODIPY-Ry-binding area was bound by fluorescent IP(3). Under Ca(2+)-free conditions, the amount of caffeine-induced catecholamine secretion was 33% of that of muscarine-induced secretion, but muscarine induced little or no secretion after exposure to caffeine. Muscarine-induced Ca(2+) increases, as observed with fluo-3, lasted for a few tens of seconds under Ca(2+)-free conditions, whereas a caffeine-induced Ca(2+) transient diminished rapidly with a half decay time of 3s and this spike-like Ca(2+) transient was then followed by a sustained increase with a low level. These results indicate that IP(3) receptors and Ry receptors (RyRs) are present in common ER Ca(2+) storage and the lower potency of caffeine for secretion may be due to a rapid decrease in RyR channel activity to a low level.